Immune system is a system of biological structures and processes within organism directed to protect against invaded pathogen. Cellular and humoral immune system mediated by immunocompetent cells such as CD4 Here, we showed the biological effect of G. procumbens as medicinal herb with immunomodulatory activity and the dose of 0.1 µg/ml and 1.0 µg/ml could promote T cell activation compared to the highest dose of 10 µg/ml. Interestingly, the dose of 10 µg/ml rather promote than inhibit B cell proliferation.
T cells, and B220 cells play important role for maintaining immunological surveillance. The purpose of this study was to determine the effect of ethanolic extract of G. procumbens leaves (EEGL) on the profile of CD4 Here, we showed the biological effect of G. procumbens as medicinal herb with immunomodulatory activity and the dose of 0.1 µg/ml and 1.0 µg/ml could promote T cell activation compared to the highest dose of 10 µg/ml. Interestingly, the dose of 10 µg/ml rather promote than inhibit B cell proliferation. ) and antibody production. Immune system can be activated by the presence of foreign antigens as well as by the induction of immunomodulatory compounds [1, 2] .
G. procumbens is native plant from China, Myanmar and some Asian countries such as Indonesia, Malaysia, and Thailand. In Indonesia it is widely grown in Java, Sumatra, and Bali [3] . Based on the results of previous studies, G. procumbens leaves have benefit to cure various kinds of diseases. It has been known that the extract of G. procumbens containing anti-hyperglycemic cures diabetes mellitus by decreasing blood glucose level. G. procumbens has a hypoglycemic effect and its leaves extract has an anti-hyperlipidemia property [4] [5] [6] [7] . Another benefit of its leaves was reported to cure inflammation of eyes, toothache, rheumatic, cysts, and tumors. Anticancer effect of G. procumbens plants is associated with high antioxidant content. In addition, some studies indicated that the ethanol extract of G. procumbens leaves is able to inhibit the process of angiogenesis [8] [9] [10] . G. procumbens is also known for its anti-angiogenesis agent with an ability to inhibit the formation of new blood vessels so that the distribution of food to cancer cells is inhibited. However, tumor progression is not only mediated by angiogenesis but also the over expression of mortalin molecules [11] [12] [13] [14] [15] .
A qualitative analysis of G. procumbens by thinlayer chromatography had detected the presence of sterols, triterpenes, phenolic compounds, polyphenols, and essential oils in that medicinal plant. G. procumbens contains sterols, sterol glycosides, quercetin, kaempferol-3-O-neohesperidosida, kaempferol-3-glucoside, quercetin-3-ramnosil, galactoside, and quercetin-3-O-ramnosil glucoside [1-6, 16 Flavonoids contained in the ethanol extract of G. procumbens are immunomodulatory compound. An immunomodulatory compound has worked to increase or suppress the body's defense mechanisms, both specific and non-specific, as well as cellular and humoral defense mechanisms. Most immunomodulatory compounds enhance the immune system by increasing the proliferation of immunocompetent cells [17] .
Culture Preparation
In this experiment we used RPMI 1640 medium containing 10% Fetal Bovine Serum (FBS), 1% of antibiotics penicillin and streptomycin, 50 µM of 2-mercaptoethanol, and 1.0% α-CD3 (supernatant). This medium was filtered with cell strainer (Millipore membrane). G. procumbens extract powder was 0.2 g and dissolved in 200 ml of sterile water as a stock solution with 1 mg/ml concentration. 100 µl of stock solution was diluted in 9900 µl medium as a dose 1 medium with 10 µg/ml concentration. Dose 1 medium was also filtered with cell strainer and transferred to a new propylene tube. 500 µl of dose 1 medium was diluted in 4500 µl medium, to obtain dose 2 medium with 1 µg/ml concentration. 500 µl of dose 2 medium was diluted in of 4500 µl medium, and it would be dose 3 medium with 0.1 µg/ml concentration.
Cell Isolation and Calculation
Spleen was isolated and washed in petri dish containing PBS, transferred to another petri dish which also contained PBS and then crushed. The suspension was transferred into a polypropylene tube and then centrifuged with a speed of 1500 rpm for 5 minutes at 10˚C. Pellet was resuspended in 1 ml of medium. Nucleated cells were calculated by taking 10 µl of this suspension and added with 90 µl Evans blue then the number of cells was counted with haemocytometer.
Cell culture
Splenic cells (3x10 6 ) were cultured in RPMI-1640 medium containing 10% Fetal Bovine Serum (FBS), 1% penicillin and streptomycin, 2-mercaptoethanol 50 µM, and 1% α-CD3 supernatant in 48 well plates. Cell cultures were incubated in 5% of CO2 at 37˚C for 4 days. After 4 days, cells were harvested then centrifuged with a speed of 1500 rpm for 5 minutes at 4˚C. Pellets were then subjected to cell surface molecule staining.
Flow cytometry Analysis
Antibodies used in the study were FITC-conjugated rat anti-mouse CD4, PE-conjugated anti-mouse CD25 (clone PC61.5), PE/Cy5-conjugated anti-mouse CD62L (clone MEL-14), and PE/Cy5-conjugated anti-mouse B220. Samples were incubated in the ice box for 30 minutes. Each sample was added with 500 µl PBS and transferred to the flow cytometry cuvettes. Samples were ready for running with flow cytometry.
Data Analysis
Flow cytometry results were visualized by BD CellQuest PRO™ software, tabulated, and analyzed by ANOVA analysis with a significance of 0.05% in SPSS version 16 procumbens has role as immunostimulant, besides it may also act as an immunosuppressant. The immunosuppressant has opposite works with immunostimulant. Immunosuppressant tends to inhibit the transcription process of cytokines so that cytokines play role as the little cell activation levels [1] .
CD62L are molecules mediating naive T cell migration to the peripheral lymphoid organs which are the site of initiation of the immune response [1] . In the control treatment, the relative number of naive CD4 T cells (CD4 T cells at concentration of 1 µg/ml and 0.1 µg/ml extract were 51.81% and 50.91% respectively, whereas CD4 + D62L -T cells were 48.19% and 49.09% respectively. The extract dose of 1 µg/ml and 0.1 µg/ml to activate CD4 T cells showed no significant difference (p>0.05). This data showed that the ethanol extract of G. procumbens leaves was able to increase the relative number of activated CD4 T cells. This increase provided evidence that G. procumbens has an ability as immunostimulant. Immunostimulatory compound is able to inhibit the activity of mitogen-Activated Protein Kinase (MAPK) [18] . MAPK is also known to play role in the activation of immunocompetent cells because it can induce the increase of cytokines IL-2. Exposure to IL-2 on the cell will cause cyclin D2 and cyclin E concentration increase, and serves to activate cyclin-dependent kinases (cdk) [19] . IL-2 is also capable to reduce the concentration of p27 protein that plays role in the inhibition of cdk activity. If the active cdk and p27 are inhibited then the cells will be induced to resume cell cycle from G1 to S phase and the cells will proliferate [20] .
Regulatory T cells are CD4 + T cell population which express CD25 molecule, CD4 + CD25 + . CD25 molecule is the alpha chain of the IL-2 receptor (IL2-Ra) [21] [22] . The treatments of dose 2 and dose 3 resulted in increasing the relative number of cells namely 25.11% and 25.14%, respectively. These numbers had significant differences (p<0.05) compared to control and dose 1 namely 14.92% and 18.66%, respectively. The changes of CD4 ) and antibody production include in humoral immune response to protect the extracellular area [1] . Activation of B220 + cell is also one of the most important parts in the body defense mechanism. The increase in relative number of B220 + cells after administration of G. procumbens extract was closely associated with the increase of MAPK and IL-2 production. Craxton et al. further explained that MAPK also has a function to activate Nuclear Factor Kappa b (NF-kb). NF-kb is a transcription factor which stimulates B220 + cells to proliferate and differentiate [25] . Under these conditions, the G. procumbens leave's ethanolic extract may become an immunostimulator as well as immunosuppresant. According to Schroeter et al., the action of compound is very complex, sometimes synergistic and antagonistic; in the other time it depends on the specific components used, cell type, concentration, and experimental design. The statement proved that the difference in cell types respond differently to the same exposure of compound with the same concentration. In particular, this is the case in dose 2 and 3 whose effect is the increase in the relative number of T cells CD4 , and B220 + compared to the control. 1 µg/ml and 0.1 µg/ml doses showed the highest ability of T cell activation compared to 10 µg/ml dose, but it gives a suppressant effect on B cells. 10 µg/ml dose has the highest ability for B cell activation compared to the 1 µg/ml and 0.1 µg/ml doses. 
